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(57) ABSTRACT 

A drive circuit for an electro-optical device, which has a 
plurality of pairs of shift registers for latching and holding 
signals representing bits of image data, a D/A converter for 
performing D/A-conversion on image data latched by the 
shift register n-bits by n-bits, for generating voltages corre- 
sponding to 2^ gray scales and for supplying the generated 
voltages to signal lines, and a switch group for selectively 
supplying image data latched by one of the shift registers of 
each of the pairs to the D/A converter. This drive circuit is 
adapted to repeatedly perform an operation of supplying the 
D/A converter with image data held by one of the shift 
registers of each of the pairs during image data is latched by 
the other shift register. Thus, image data can be inputted 
thereto at a high speed. 

24 Claims, 13 Drawing Sheets 
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ELECTRO-OPTICAL DEVICE DRIVE realize the high-speed input of image data. Especially, in the 

CIRCUIT, ELECTRO-OPTICAL DEVICE AND case of an electro-optical device using a polysilicon TFT as 

ELECTRONIC EQUIPMENT USING THE an element of a drive circuit, at least 3.3 V, preferably, 5 V 

SAME or more is needed as the amplitude of a signal representing 

5 the aforementioned image data. The driving ability of the IC 

BACKGROUND OF THE INVENTION outputting image data should be enhanced so as to input 

1. Field of Invention image data to the data lines having large parasitic capaci- 
The present invention generally relates to a drive circuit tonce al a hi 8 h s P eed b y usin S a si S nal of a lar S e "npfowte- 

for an electro-optical device, and more particularly, to a SUMMARY OF THE INVENTION 

liquid crystal drive circuit having a D/A converter (namely, 10 

a digital-to^analog conversion circuit), and to an electro- ^ P resent inventl0n 15 proposed to solve the aforemen- 

optical device using this drive circuit, and to electronic tl0ned P roblems of the conventional drive circuit, 

equipment using this electro-optical device for displaying an Accordingly, the present invention provides a drive circuit 

£ Ena g C for an electro-optical device, to which image data can be 

2. Description of Related Art 15 to P Ut at 3 hi S h S P eed fr0m aQ eXternal cirCuit - 

As shown in FIG. 10, a conventional drive circuit for an . ^ ™ Cntion ^ P^es * drive circuit for an 

, _ , , . . , . . . A - . electro -optical device, which is enabled to lower the driving 

electro-optical device comprises latching means 91 consist- i\ T ~ . , . , , 6 

r I t c , . . • vi a * vt ™ i u ability of the IC inputting image data and reduce the power 

ing of a first group of latch circuits XLT1-1 to XLT3-1, each CO nsumot'on thereof 

of which sequentially latches and holds digital image data ™ ™ . \ 

(hereunder referred to simply as image data) supplied from ^ P resent 1Dven tion also provides a drive circuit for an 

an external control device to terminals DO, Dl and D2, and electro-optical device, which decreases the wiring pitch of 

a second group of latch circuits XLH-2 to XLT3-2, to which sl S nal Uncs m a P ixel area " 

image data of one line is latched by the first group of latch ^ present invention provides a drive circuit for an 

circuits. This drive circuit further comprises a shift register 25 electro -optical device having a function of performing lat- 

92 for generating clock signals, which provide timing in eral inversion of an image, which can perform lateral 

serially latching image data present on data lines L0, LI and inversion of an image without having what is called a 

L2, according to clocks CLK and CLK supplied from an reverse reading circuit for reading image data of one line in 

external circuit. This drive circuit furthermore comprises a a reverse direction from a memory in which image data is 

D/A converter 93 adapted to perform the D/A conversion of 30 stored. 

data (consisting of 3 bits in the case shown in this figure) of According to an aspect of the present invention, there is 

each of pixels respectively represented by the image data provided a drive circuit for an electro-optical device, which 

latched by the second group of latch circuits XLT1-2 to is configured so that the shift register is used for latching 

XLT3-2 for supplying predetermined voltages to each signal image data, instead of generating clock signals providing 

line in the pixel region. 35 data latching timing to the latch circuit for latching image 

In the aforementioned drive circuit, image data are input data m P ul flom m external circuit, differently from the 

from an external circuit to the data lines L0, LI and L2, conventional drive circuit. 

respectively. However, the parasitic capacitance of the data This results in a decrease in the length of each of the data 
lines L0, LI and L2 has an extremely large value (which lines between the corresponding image data input terminal 
may be 100 pF or more), in comparison with that of wirings 40 anc * tne snuC t register for latching image data. Thus, in the 
of a semiconductor integrated circuit, because of the facts case of the drive circuit of the present invention, there is no 
that the length of the aforementioned data lines L0, LI and necessity for considering the timing margin of the clock 
L2 of an electro-optical device reaches several tens of cm signal providing each of the latch circuits with the latching 
and that the electro-optical device has many signal lines timing, differently from the conventional drive circuit, 
intersecting the data lines L0, LI and L2. Thus, the rate of 45 Consequently, there is provided a drive circuit for an electro- 
transmission of image data at a point on each of the data optical device, which enables the high-speed input of image 
lines L0, LI and L2 decreases with a reduction in the data to an electro-optical device from an external circuit at 
distance between the point and a tip end thereon, namely, a high speed and lowers the driving ability of the IC for 
with the distance from a corresponding data input terminal inputting image data and reduces the power consumption 
to the point. This results in a decrease in the timing margin 50 thereof. 

of the clock signal providing the first group of latch circuits Moreover, according to the present invention, a liquid 
XLT1-1 through XLT3-1 with data latch timing with which crystal drive circuit having a D/A converter is configured so 
data output from the shift register 92 is latched by the first that a pair of shift registers for latching image data is 
group of latch circuitsXLTl-1 to XLT3-1. Consequently, it provided corresponding to each of bits of the image data, 
becomes difficult to input image data thereto at a high speed. 55 that the image data is latched from an external circuit to one 
Further, the output impedance of an IC for outputting °f the shift registers of such a pair, image data of one line 
image data should be reduced so as to achieve the high- latched into the other shift register is simultaneously trans- 
speed input Of image data. However, the large parasitic ferred to the D/A converter, and that a transferring switch for 
capacitance of the data lines L0, LI and L2 makes it enabling this transfer of such image data is placed between 
extremely difficult to realize the high-speed input of image 60 the shift register provided corresponding to each of the bits, 
data. For instance, in the case of a liquid crystal panel having Thus, there is provided a drive circuit for an electro- 
a resolution of 640x480 dots and conforming to the VGA optical device, which sets the wiring pitch of signal lines in 
(Video Graphic Array) standard, the frequency of an image a pixel area at a smaller value, as compared with the case of 
data input signal is 20 MHz or so. Moreover, in the case of placing all of the transferring switches at the D/A-converter 
a liquid crystal panel conforming to the SVGA (Super Video 65 side. 

Graphics Array) standard, the frequency of an image data Furthermore, a delaying shift register is provided in 

input signal reaches 100 MHz. Therefore, it is difficult to addition to the pair of shift registers corresponding to each 
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of the bils. Moreover, an on-off switch for enabling and/or 
disabling the transfer of image data is provided between this 
delaying shift register and an image data input terminal. An 
on-off switch for enabling and/or disabling the transfer of 
image data and a changing switch for permitting the transfer 
of image data to one of the shift registers of this pair are 
provided between the delaying shift register and another pair 
of shift registers. 

Thus, the switches are controlled to thereby cause the 
delaying register to operate. Consequently, the lateral inver- 
sion of an image can be enabled only by a drive circuit of the 
present invention without providing what is called a reverse 
reading circuit, which is used for reading image data of one 
line from a memory storing the image data in a reverse 
direction, in an electro-optical device having the function of 
performing the lateral inversion of an image. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other features, objects and advantages of the present 
invention will become apparent from the following descrip- 
tion of preferred embodiments with reference to the draw- 
ings in which like reference characters designate like or 
corresponding parts throughout several views, and in which: 

FIG. 1 is a circuit diagram showing the configuration of 
a first embodiment of a drive circuit for a liquid crystal 
display device according to the present invention; 

FIG. 2 is a timing chart illustrating the operation timing 
of a signal line drive circuit shown in FIG. 1; 

FIG. 3 is a circuit diagram showing the configuration of 
a practical example of a logic circuit of a shift register 
provided in the signal line drive circuit shown in FIG. 1; 

FIG. 4 is a timing chart illustrating the operation timing 
of the shift register shown in FIG. 3; 

FIG. 5 is a circuit diagram showing the configuration of 
a second embodiment of a drive circuit for a liquid crystal 
display device according to the present invention; 

FIGS. 6(A) and 6(B) are diagrams illustrating the function 
of a signal line drive circuit of the embodiment shown in 
FIG. 5; 

FIG. 7 is a timing chart illustrating the operation timing 
of a signal line drive circuit of the embodiment shown in 
FIG. 5; 

FIG. 8 is a circuit diagram showing the configuration of 
a third embodiment of a drive circuit for a liquid crystal 
display device according to the present invention; 

FIG. 9 is a circuit diagram showing the configuration of 
a fourth embodiment of a drive circuit for a liquid crystal 
display device according to the present invention; 

FIG. 10 is a circuit diagram. showing the configuration of 
an example of a conventional drive circuit for a liquid crystal 
display device; 

FIG. 11 is a diagram illustrating an embodiment of a 
liquid crystal display device of the present invention; 

FIG. 12 is a diagram illustrating a portable computer that 
is an embodiment of electronic equipment of the present 
invention; and 

FIG. 13 is a diagram illustrating a projector that is another 
embodiment of electronic equipment of the present inven- 
tion. 

DETAILED DESCRIPTION OF PREFERRED 
* EMBODIMENTS 

FIG. 1 is a circuit diagram showing the configuration of 
a first embodiment of a drive circuit for a liquid crystal panel 
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according to the present invention. In this figure, reference 
numeral 10 designates a pixel area in which a plurality of 
pixel elements each consisting of a pixel electrode and a 
TFT are placed in a matrix-like manner. Reference numeral 

5 20 denotes what is called an X-system, namely, a signal line 
drive circuit for driving signal lines 11. Reference numeral 
30 designates a scanning line drive circuit for selecting 
scanning lines 12 in turn. In this embodiment, the afore- 
mentioned signal line drive circuit 20 is constructed to drive 

J0 signal lines for 3 -bit (or 8-gray scale) digital image data. 
Incidentally, the present invention is not limited to this 
signal line drive circuit 20. Further, pairs of shift registers 
XSR1-0, XSR2-0; XSR1-1 XSR2-1; and XSR1-2, XSR2-2 
are provided in the circuit 20 corresponding to input termi- 

15 nals DO, Dl and D2 through which the bits of image data 
supplied from an external control device are inputted, 
respectively. 

Reference characters DAC1 to DACn designate 3-bit D/A 
converters provided in such a manner as to respectively 

20 correspond to the signal lines 11 drawn in the pixel area 10. 
In this embodiment, each pair of switches SW1-0, SW2-0; 
SW1-1, SW2-1; SW1-2, SW2-2 for switching and transfer- 
ring data are provided between a corresponding pair of shift 
registers XSR1-0, XSR2-0; XSR1-1 XSR2-1; and XSR1-2, 

25 XSR2-2 and the corresponding ones of the D/A converters 
DAC1 to DACn. The states of these switches are changed 
according to a switching control signal LAT supplied from 
the external control device. Thus, 1-bit image data is sup- 
plied from one of the shift registers XSR1-0, XSR2-0; 

30 XSR1-1, XSR2-1; and XSR1-2, XSR2-2 of each of the 
pairs, namely, image data composed of a total of 3 bits are 
supplied therefrom to the D/A converters DAC1 to DACn, 
whereupon the image data are D/A-converted. Then, volt- 
ages respectively corresponding to 8 gray scales are gener- 

35 ated and supplied to the corresponding signal lines 11. 

Further, each of the pairs of shift registers XSR1-0, 
XSR2-0; XSR1-1, XSR2-1; and XSR1-2, XSR2-2 is con- 
nected to the image data input terminals DO, Dl and D2. The 
shift registers XSR1-0, XSR1-1 and XS R1-2 ar e caused 

40 according to the clock signals CLK1 and CLK1 supplied 
from the external control device to latch the data and 
perform shifting operations. Moreover, the' shift registers 
XSR2-0, XSR2-1 and XSR2-2 are caused according to the 
clock signals CLK2 and CLK2 to latch the data and perform 

45 shifting operations. Thus, each of these shift registers oper- 
ate in such a way as to sequentially latch the image data bit 
by bit from the image data input terminals DO, Dl and D2 
and then shift the data in a reverse direction. 
As shown in FIG. 1, among the switches for controlling 

50 data transfer between the shift registers XSR1-0, XSR2-0; 
XSR1-1 XSR2-1; and XSR1-2, XSR2-2 and the D/A con- 
verters DAC1 to DACn, the switches SW1-0, SW2-0 are 
provided between the shift registers XSR2-0 and XSR1-1, 
while the switches SW1-1 and SW2-1 are provided between 

55 the shift registers XSR2-1 and XSR1-2. Although these 
switches may be placed between the shift register XSR2-2 
and each of the D/A converters DAC1 to DACn, these 
switches are provided between the shift registers as 
described above. Thus, the wiring pitch of the signal lines in 

60 the pixel area can be made to be small, as compared with that 
of the signal lines in the case of placing these switches at the 
side of the D/A converters. Consequently, this embodiment 
has an advantage in that the pixel area can be highly 
integrated. 

65 Moreover, even when the pixel area and the drive circuit 
are formed on a substrate, it is preferable that the image data 
input terminals DO, Dl and D2 are positioned at the right 
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side of the substrate corresponding to the circuit of FIG. 1, Further, FIG. 4 illustrates an operation of this shift register, 

as viewed in this figure. Generally, in the case of the Incidentally, FIG. 3 shows 10 stages of the signal line drive 

conventional drive circuit, the image data input terminals are circuit of FIG. 1. FIG. 4 illustrates the operation timing in 

placed at the left side of the substrate, and the data are the case that 6-bit data is latched by the 10 stages of the shift 

shifted in a direction from the shift register, which is closest 5 register. As illustrated in FIG. 3, one stage of the shift 

to the input terminals, to the shift register that is most distant register XSR comprises an inputting clocked inverter for 

therefrom. It is, thus, necessary for the external control inputting signals, and a latch circuit constituted by a pair of 

device to perform the reverse reading of image data when inverters respectively having an input terminal and an output 

image data of 1 line is read from a memory storing the image termmal, which are connected to each other. The feedback 

data. In contrast, this embodiment eliminates the necessity 10 mverter of thls latch circuit 15 constltute d as a clocked 

for the reverse reading of image data by placing the image and 15 °P erated accordlQ S l ° * clock of a phase 

data input terminals at the right side of the substrate. Thus, °PP 0Slte t0 the P hase of a clock corresponding to the other 

this embodiment has an advantage in that the method of mverter in P uttlD S signals. Further, the inputting 

reading image data from the memory is simplified. inverters of odd-numbered stages of the latch circuit are 

. , . , . , . 1C operated by the same clock CLKl. Moreover, the inputting 

Next, an operation of the aforementioned signal line drive 15 • / r „ llrT , K „ r , ctri „ oc nf tUa , - v * 

•*in mil j »• j i ... , ? • inverters ot even-numbered stages of the latch circuit are 

circuit 20 will be > dacnbed here.nbelow by referring to a d accordijJ lo me same * ock ^ hayin hase 

^mgchartofFG2.^ o^poshe to the phase of the clock CLKl. 

VD2 are sequentially inputted in parallel to the image data r \ .. . ... . . . . 

input terminals DO, Dl and D2 from the control device According to the shift register of the aforementioned 

placed outside or the like. Moreover, clock signals CLKl, 20 configuration, the ength of the data line between the image 

CCRT or CLK2, fflG synchronized with the aforemen- *tt m f ™ and ,h ? S ^ Et re gf rfor latc L hul 8 image 

tioned image data VD0, VD1 and VD2 are input to the signal data 15 * or *: ^ ^embodiment ehminates the necessity 

line drive circuit 20. In this embodiment, the signal level of for considenng the tuning margin of the clock providing the 

a switching control signal LAT supplied from the external 8 rou P o£ ., latCb "L?", w !* the K la ! chlD g l,mlD S- 

control device is changed between high and low levels every 25 Consequently, it is possible for this embodiment to input 

inputof image data of 1 line. Furthermore, each pair of the «™ge daU at a high speed from an external circuit thereto, 

clock signals (CLKl, CERT) or (CLK2,CEK2) is generated M° reove V n the c ^ <>* «>e signal une drive circuit of the 

in response to the switching control signal LAT so that when aforement.oned embodiment hnes for supplying clock s>g- 

one of the pairs of the clock signals is being input, the J* al f lon S er than th , e data ^ s ™' L1 and U - 

inputting of the other pair of the clock signals is halted. 30 J™" conventional signal hne drive circuit of FIG 10. 

_ However, as is apparent from FIG. 2, the frequency of the 

Thus, when the switching control signal LAT is at the low clock s ^ nal ^ half the frequency of a signal repre sentin g 

level the input image data VD0 VD1 and VD2 are sequen- ^ data ^ - n the case of . ui dock d ^ the 

ttaUy latched by a set of the shift registers XSR1-0, XSR1-1 degree of necessity for high . S peed input capability is not 

andXSRl-2 in response to the clock signals CLKl and high> as ^mp^d with the case of inputting image data. It 

CrXT, and then shifted therein. In contrast, when the ^ therefore, unnecessary that the degree of enhancing the 

switching control signal LAT is at the high level, the inputted driving a5ility of the , c (or wntroKet) outputting image data 

image data VD0 VD1 and VD2 are sequentially latched by and clocks is not hi hj differemly from the case of U s ing the 

the other set of the shift registers XSR2-0, XSR2-l_an_d signal line drive circuit of FIG 10 Consequently, the power 

XSR2-2 in response to the clock signals CLK2 and CLK2, consumption of the drive circuit and the cost of the IC can 

and then shifted therein. be prevent e d from increasing. 

Further, when one of the sets of the shift registers XSR1- FIG. 5 is a circuit diagram showing the configuration of 

0, XSR1-1 and XSR1-2 latch image data (namely, the a sccond embodiment of the signal line drive circuit for a 

switching control signal LAT is at the low level) by con- i iquid crysta i disp [ ay dcvice according to the present inven- 

trolling the switching control switches SW1-0 to SW2-2 45 ti on< Th e signa i line drive circuit of this embodiment has a 

according to the switching control signal LAT, image data configuration for facilitating the lateral inversion of a dis- 

latched by the other set of the shift registers XSR2-0, p i ay of an image> and is constructed as a signal line drive 

XSR2-1 and XSR2-2 is transferred to the D/A converters circuit for 3-bit image data, similar to the signal line drive 

DAC1 to DACn. Conversely, when the latter set of the shift circuit of the first embodiment of FIG. 1. Namely, the signal 

registers XSR2-0, XSR2-1 and XSR2-2 latch image data 5Q i; ne dr j V e circuit of the second embodiment has delay shift 

(namely, the switching control signal LAX is at the high registers XSR3-0, XSR3-1 and XSR3-2 corresponding to 

level), the image data latched by the former set of the shift m e input terminals DO, Dl and D2 for inputting the bits of 

registers XSR1-0, XSR1-1 and XSR1-2 is transferred to the imagc data SU p p lied from the external control device, in 

D/A converters DAC1 to DACn. As a result of repeatedly addition to the shift registers XSR1-0, XSR2-0; XSR1-1, 
performing this process, voltage signals obtained by D/A-* 55 XSR2-1; and XSR1-2 XSR2-2 

converting image data of one- screen are successively sup- Even in me second embodirnent> among the switcnes for 

plied to the signal lines 11 in the pixel area 10. controlling data transfer between the shift registers XSR1-0, 

Incidentally, the scanning lines 12 are driven in turn by a XSR2-0; XSR1-1, XSR2-1; and XSR1-2, XSR2-2 and the 

scanning-line-side (namely, a Y-system) drive circuit (not D/A converters DAC1 to DACn, the switches SW1-0 and 

shown) to a selection level (namely, the high level) in 60 SW2-0 are provided between the shift registers XSR2-0 and 

synchronization with a change in the output of each of the XSR1-1, while the switches SW1-1 and SW2-1 are provided 

D/A converters DAC1 to DACn in the pixel area 10. Then, between the shift registers XSR2-1 and XSR1-2. 

a TFT corresponding to each pixel element connected to the Further, in the signal line drive circuit of the second 

selected scanning line is turned on. Further, a voltage of the embodiment, switches SW11, SW12 and SW13 for enabling 

signal line 11 is applied to a corresponding pixel electrode. 65 and disabling data transfer are respectively provided 

FIG. 3 shows a more practical example of the shift between the delay shift register XSR3-0 and the image data 

register XSR of the signal line drive circuit 20 of FIG. 1. input terminal DO, between the delay shift register XSR3-1 
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and the image data input terminal Dl and between the delay connect data to the shift register XSR2-0 (or XSR2-1 or 

shift register XSR3-2 and the image data input terminal D2. XSR2-2). Upon completion of transfer of data of 1 line, the 

Furthermore, the switches SW21, SW22 and SW23 for switch SW11 (or SW12 or SW13) and SW21 (or SW22 or 

enabling and disabling data transfer are respectively pro- SW23) remain turned on, while the switch SW31 is closed 

vided between the delay shift register XSR3-0 and a pair of 5 in such a manner as to connect data to the shift register 

the shift registers XSR1-0 and XSR2-0, between the delay XSR3-0 (or XSRM or XSR1-2). As illustrated in FIG. 

shift register XSR3-1 and a pair of the shift registers XSRM 6 ( A )> ima S e data inputted from the input terminal DO (or Dl 

and XSR2-1 and between the delay shift register XSR3-2 ? r D2 > are latched sequentially by the shift register XSR3-0 

and a pair of the shift registers XSR1-2 and XSR2-2. < or XS1S3 ' 1 or XSR3-2). Then, the image data are trans- 

Moreover, the switches SW31, SW32 and SW33 for 10 ferredto the shift register XSR1-0 or XSR2-0 (or XSRl-l or 

enabling data transfer between the corresponding input XSR2-1; XSR1-2 or XSR2-2), and shifted in a direction 

terminal and one of the shift registers of each of these pairs (namely, from the left to the nght as viewed in this figure) 

are respectively provided between the delay shift register °PP 0Slte to lhe direction in which the image data are shifted 

XSR3-0 and the pair of the shift registers XSR1-0 and m the first embodiment of FIG. 1. Thus, the inversion of a 

XSR2-0, between the delay shift register XSR3-1 and the 15 dls P la y of an ima S e can be achieved without changing the 

pair of the shift registers XSRM and XSR2-1 and between ? rder in which ma 8 e data presenting the image is read 

the delay shift register XSR3-2 and the pair of the shift from a memor y havin S stored me ™ a S e data - 

registers XSR1-2 and XSR2-2. Incidentally, when the displaying of an image is per- 

Furthermore, in the second embodiment, each of switches formed , without conducting the lateral inversion thereof, 

SW41.SW42.SW43 and SW44 for enabling and disabling *> «™^y * * the c« of the first cmboAmem, it is 

the supplying of shift clocks CLK, CEK is provided between Sufficien < " SWlt ^ S ^ (°' S f W12 or ^V* 

the corresponding clock input terminal and the correspond- £ P™ ded **f t ^T™™*^ 

ing one of the shift registers XSR1-0, XSR2-0; XSRM. ^ ^T, cw,w '^^ctmV 0 '^! * 

XSR2-1; and XSR1-2, XSR2-2. The switches SW41.SW42. D2 \^ * e ™tch SW21 (or SW22 or SW23) which is 

SW43 and SW44 are configured in such a manner as to be 25 P™f d between the . ■ May shrft register XSRM (or 

enabled and disabled according to switch control signals gg"J " V n » ' 

CSW and CSW, which are supplied from the external XSR ^°J ^SR1-1 XSR2-1; or XSR1-2, XSR2-2) are 

control device, in a complementary manner. \* ? u , m ^ ^tZT^ 

* r is latched by the shift register XSR1-0 or XSR2-0 (or 

When the clocks CLK and CLK are supplied to the shift X SR1-1 or XSR2-1: or XSR1-2, XSR2-2). 

registers XSR1-0, XSR1-1 and XSR1-2 through the switch T „ tU » e „ 1 ♦ « * 1 a • u 

SW41 SW42- SW43 SW44 the <unnlvina of the clocks to In the ^ ° f a CODVCDlloaal electro-optical device, when 

* l'« • \ VCD, Tvcof i PP TIcdT ', - . lalcral inversion of a display of an image is performed, 

the shift registers XSR2-0, XSR2-1 and XSR2-2 is inter- . , , , . . , A ? 

t * ~ 1 u *i_ 1 1 r~*T is~ j an external control device needs to change a direction, in 

rupted. Conversely, when the clocks CLK and CLK are l • „ B A u , • a. tu *u 

1,1* *u u-ft ■ * veni n vi-t>-i 1 j V on-i which image data is read, by using software. Thus, the 

supplied to the shift registers XSR2-0, XSR2-1 and XSR2-2, , . • . . , 1 * 7u * 

, u rr , . * a_ 1 , . »i_ L-r* 35 conventional electro-optical device has a drawback in that a 

the supplying of the clocks to the shift registers XSR1-0, u ^ i a • * *u n u u c 

vcm i j vcm i • ■ . t , n tL 6 . , ' heavy load is put on the software. However, as a result of 

XSRl-l and XSR1^2_is interrupted. On the otter hand he j ; ^ si , ^ ^ M lQ ^ d6vi 

docks CLK and CLK can be always supplied to the delay COQtro , device h ^ erate he ; f 

5h.fi registers XSR3-0, XSR3-1 and XSR3-2. controlling the switches SW11 to SW23. Consequently, this 

Furthermore, the switches SW11, SW12, SW13, SW21, w embodiment has an advantage in that the load put on the 

SW22 and SW23 are adapted to be simultaneously con- software is considerably lightened, 

trolled according to control signals R/L supplied from the FIG. 7 illustrates the operation timing of the signal line 

external control device m such a way as to be brought into drive circuit of me embodiment of FIG. 5. As is obvious 

MM Txsvl 'xSR "l "xSI^OxSRl 2 XS^T fr ° m the ^ 7 a ° d ' he ^ Une 

XSRl-O, XSR2-0, XSRl-l, XSR2-1, and XSR1-2, XSR2-2, 45 drive circuit of , he embodiment of piG. 5 has an advantage 

the direction in which data is shifted, is controlled by this in lhal 0 pe ralioQS 0 f the shift registers need only one kind of 

control signal WL. When the switches SW11 to SW23 are clocks . ^ is becausc ^ J d ^ dr 4 cireuj( js 

turned off, a shifting operation is performed on the registers conUoU ed in the following manner. Namely, when the 

m a direct.cn from the ngbt to the left, as v.ewed in this clocks CLK> ^ are s lied l0 , he &m jsters XSR1 .„ 

figure, similarly as m the case ^of the first embodiment. J0 xsr^ and XSR1 . 2 b usi lhe switches SW41 sw42 

Conversely when the switches SW11 to SW23 are turned and SW43> SW44 for chan ^ n * , he , , ; of , he clocks 

on, the shifting operation is performed on the registers ma the supplying of clocks t0 , he snift r ' ? tere XSR2-0, 

direction from the left to the nght. XSR2 

-1 and XSR 2-2 is interrupted. Conversely, when the 

Next, an operation of the shift register of the signal line clocks CLK,CEK are supplied to the shift registers XSR2-0, 

drive circuit of the second embodiment will be described 55 XSR2-1 and XSR2-2, the supplying of clocks to the shift 

hereunder by referring to FIG. 6. When the lateral inversion registers XSRl-O, XSRl-l and XSR1-2 is interrupted. The 

of a display of an image is performed, the switches SWU, signal LAT for controlling the data switching/transferring 

SW12 and SW13 provided between the aforementioned switches SW1-0, SW2-0; SW1-1, SW2-1; SW1-2, SW2-2 

delay shift registers XSR3-0, XSR3-1, XSR3-2 and the may be also used as the signal SW (or SW) for controlling 

image data input terminals DO, Dl and D2 are turned on. 60 me switches SW41, SW42; SW43, SW44. 

Moreover the switches SW21, SW22 and SW23 provided FIG. 8 shows another embodiment of the signal line drive 

between the delay shift registers XSR3-0, XSR3-1, XSR3-2 drcuit of the present invention ^ embodiment ^ a 

3tK ! 1 vcdi^ ^V 5 / 81 * 1 " 0 ' XSR2 * 0i XSR1_1 ' XSR2 - 1; modification of the signal line drive circuit of the embodi- 

and XSR1-2, XSR2-2 are turned on. ment illustrated in FIG. 1. Namely, the shift registers XSR2- 

FIG. 6(A) illustrates such an operation of the shift regis- 65 0, XSR2-1 and XSR2-2 of the embodiment of FIG. 1 are 

ters XSRl-O, XSR2-0 and XSR3-0. Incidentally, the switch replaced with register XLT1-2, XLT2-2 and XLT3-2 that do 

SW31 (or SW32 or SW33) is closed in such a way as to not have the shifting function. Moreover, the switches 
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SW1-0, SW2-0; SW1-1, SW2-1; SW1-2 and SW2-2 for As illustrated in FIG. 13, a liquid crystal projector 870 is 

switching data are provided between the shift registers a projector that employs a transparent liquid crystal panel as 

XSR1-0, XSR2-0; XSR1-1, XSR2-1; XSR1-2, XSR2-2 and a light valve. This liquid crystal projector 870 has, for 

the D/A converters DAC1 to DACn in the embodiment of example, a triple prism type optical system. In the projector 

FIG. 1, while such switches are provided between the shift 5 870 of FIG. 13, projection light irradiated from a lamp unit 

registers XSR1-1, XSR2-1 and XSR3-1 and the registers 871 serving as a white light source is divided by a plurality 

XL11-2, XLT2-2 and XLT3-2 in the second embodiment. of mirrors 873 and two dichroic mirrors 874 into component 

As described above, the second embodiment has the light rays respectively corresponding to primary colors R, G 

advantage in that the circuit uses only one kind of clock and B in a light guide 872. Such light components are 

signals for shifting data. However, during the data latched by 1Q directed to three liquid crystal panels 875, 876 and 877 

the shift registers XSR1-1, XSR2-1 and XSR3-1 is trans- respectively displaying images of such colors. Then, the 

ferred to the registers XLT1-2, XLT2-2 and XLT3-2, these component light rays modulated by the liquid crystal panels 

shift registers cannot latch new image data. Thus, the 875, 876 and 877 are incident on a dichroic prism 878 from 

latching timing should be changed. three directions. In the dichroic prism 878, the component 

FIG. 9 shows still another embodiment of the signal line light rays respectively corresponding to R (red) component 

drive circuit of the present invention. This embodiment is a 15 and B (blue) component light are deflected by 90 

modification of the signal line drive circuit of the embodi- degrees. On the other hand, G (green) component light 

ment of FIG. 5, which is obtained in a manner similar to the * avc]s ^linearly. A color image is obtained by synthe- 

way in the case of changing the signal line drive circuit of s } zm Z ™ a 2 cs . of . SU( = h colors and projected on a screen 

theembodimentofFIG.ltothatoftheembodimentofFIG. „ rt trough a projection lens. 

8. Namely, the shift registers XSR1-2, XSR2-2 and XSR3-2 20 u Additionally, examples of electronic equipment, to which 

of the embodiment of FIG. 5 are replaced with the simple ^ £ T ™ ni mventl0n can be a P^ d > ™ " 

viti i vrTi i a vi t*t i *• i workstation, a pager or a portable telephone, a word 

registers XLT1-2, XLT2-2 and XLT3-2, respectively. processor a television seL a vtwfinder tvoe or dkect-view- 

Moreover, the switches SW1-0, SW2-0; SW1-1, SW2-1; P rocessor > a television set, a viewnnoer type or direct view 

cTiM ^ j o vi 71 i c . ■ • j * ., JL type camcorder, an electronic pocket notebook, an electronic 

SW1-2 and SW2-2 for ^witching j data arc ^provided between desk calculator> a car naviga {i on device , a P0 S (point-of- 

the shift renters ZSR1-1, XSR2-1 and XSR3-1 and the service) terminal and dcviccs cach hayin ^ touch 

registers XLT1-2, XLT2-2 and XLT3-2 in this embodiment, pane i 

differently from the first embodiment of FIG 1 in which M dcscribcd abovej thc drivc circuit of the prcsent 

such switches are provided between the shift registers invention is configured so that a shift register is used as a 

XSR1-0, XSR2-0; XSR1-1, XSR2-1; XSR1-2, XSR2-2 and 3Q circuit for latching image data input from an external circuit, 

the D/A converters DAC1 to DACn in the embodiment of Thus, the length of data lines between an input terminal for 

FIG- 1- inputting image data and a shift register for latching the 

The embodiment of FIG. 9 has an advantage in that the image data is reduced. Further, in the case of the drive circuit 

number of switches and the number of kinds of control of the present invention, there is no need for considering the 

signals are reduced, as compared with the embodiment of timing margin of clocks providing each of latch circuits with 

FIG. 5. However, during the data latched by the shift toe latching timing, differently from the conventional drive 

registers XSR1-1, XSR2-1 and XSR3-1 is transferred to the circuit. Consequently, image data is input thereto from the 

registers XLT1-2, XLT2-2 and XLT3-2, these shift registers external circuit at a high speed. Moreover, the present 

cannot latch new image data. Thus, the latching timing invention has advantageous effects in that the present inven- 

should be changed, similarly as in the case of the embodi- M * on . Provwte * drive circuit for a liquid crystal display 

ment of FIG 8 device, which can lower the driving ability of an IC for 

. *. ... , ft . . ... .. . . 4 inputting image data and decrease the power consumption 

Although the embodiments of the signal line drive circuit thereof 

of the present mvention in the case of using 3-bit image data M[h h ^ fefred embodiments of lhe mven . 

have been described above, it should be understood that the ^ have * een ^ Qy ^ ft should be u £ derstood that 

present invention is not limited thereto. For example, in the 45 me present invemion & not limited tnerel0 and that olher 

case that the image data is 6-bit data or other single-bit or modifications will be apparent to those skilled in the art 

multi-bit data, the present invention can be applied to the without departing from the spirit of the invention. 

signal line drive circuit. Namely it is sufficient for the drive ^ scope of tne presem invenlionj therefore, should be 

circuit to have shift registers of sets of the number that is determined solely by the appended claims. 

equal to the number of bits composing the image data. 50 What is claimed is: 

Next, embodiments of electronic equipment, such . as an 1. A drive circuit for an electro-optical device, to which 

electro-optical device having a liquid crystal panel substrate N-bit digital image data is input (N is a positive integer), said 

using the aforementioned signal line drive circuit, and a drive circuit converting the digital image data to a voltage 

portable computer or a liquid crystal projector, which has signal corresponding to one of ^grayscales and supply the 

this electro-optical device, will be described hereinbelow. 55 voltage signal to a signal line, comprising: 

As illustrated in FIG. 11, a liquid crystal display device a plurality of pairs of shift registers that latch signals 

850 serving as an electro-optical device is constructed by respectively representing bits of the image data and for 

stacking backlights 851, a polarizer 852, a liquid crystal holding the. latched signals; 

panel substrate (or a TFT substrate) 853, a liquid crystal 854, a D/A converter that performs D/A conversion of the 

a counter substrate 855 having a counter electrode and a 60 image data latched by said shift registers N-bits by 

color filter, and a polarizer 856 in this order. In this N-bits, to generate voltage signals corresponding to Y* 

embodiment, as described above, a pixel area and the drive S*"ay scales and to supply the voltage signals to a signal 

circuit 878 of the aforementioned embodiment are formed line; and 

on a TFT substrate 853. a switch group that selectively supplies said D/A con- 
As illustrated in FIG. 12, a portable computer 860 has a 65 verter with the image data latched by one of the shift 
main unit portion 862, which has a keyboard 861, and a registers of each of the plurality of pairs of shift 
liquid crystal display screen 863. registers, 
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said plurality of pairs of shift registers repeatedly and 
alternatively performing an operation of supplying said 
D/A converter with image data held by one of the shift 
registers of each of said plurality of pairs of shift 
registers when image data is latched by an other one of 5 
the shift registers. 

2. The drive circuit for an electro-optical device according 
to claim 1, among switches of said switch group, switches 
other than a switch for transferring image data held by said 
shift register closest to said D/A converter being placed 10 
between said plurality of pairs of shift registers. 

3. The drive circuit for an electro-optical device according 
to claim 1, further comprising: 

a third shift register, provided corresponding to each of 
said plurality of pairs of shift registers, for latching 15 
image data; and 

switches provided between said third shift register and a 
digital image input terminal and between said third 
shift register and each of said plurality of pairs of shift 
registers, 20 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of transferring 
image data to one of the shift registers of each of said 
plurality of pairs of shift registers after the image data 
to be transferred is latched by said third shift register 
from said input terminal by controlling said switches, 
and supplies said D/A converter with image data held 
by the other of the shift registers of a corresponding 
pair during the transferring of image data to the one of ^ 
the shift registers. 

4. The drive circuit for an electro-optical device according 
to claim 1, further comprising a switch for selectively 
supplying a shifting clock signal to each of said plurality of 
pairs of shift registers. 35 

5. A liquid crystal panel substrate comprising: 

a drive circuit, to which N-bit digital image data is input 
(N is a positive integer), said drive circuit converting 
the digital image data to a voltage signal corresponding 
to one of 2^ gray scales and supplying the voltage ^ 
signal to a signal line, said drive circuit having: 

a plurality of pairs of shift registers that latch signals 
respectively representing bits of the image data and for 
holding the latched signals; 

a D/A converter that D/A-converts the image data latch by 45 
said shift registers N-bits by N-bits, to generate voltage 
signals corresponding to ir gray scales and to supply 
the voltage signals to a signal line; and 

a switch group that selectively supplies said D/A con- 
verter with the image data latched by one of the shift 50 
registers of each of the plurality of pairs of shift 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of supplying said 
D/A converter with image data held by one of the shift 55 
registers of each of said plurality of pairs of shift 
registers when image data is latched by an other one of 
the shift registers; and 

a pixel area having: 

a plurality of pixel electrodes; 60 
signal lines that supply voltages to be applied to said 

plurality of pixel electrodes; and 
scanning lines for selecting pixels to which the voltages 

are applied, 65 
said drive circuit supplying said signal lines with voltages 

respectively corresponding to image data. 
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6. The liquid crystal panel substrate according to claim 5, 
among switches of said switch group, switches other than a 
switch for transferring image data held by said shift register 
closest to said D/A converter being placed between said 
plurality of pairs of shift registers. 

7. The liquid crystal panel substrate according to claim 5, 
further comprising: 

a third shift register, provided corresponding to each of 
said plurality of pairs of shift registers, for latching 
image data; and 

switches provided between said third shift register and a 
digital image input terminal and between said third 
shift register and each of said plurality of pairs of shift 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of transferring 
image data to one of the shift registers of each of said 
plurality of pairs of shift registers after the image data 
to be transferred is latched by said third shift register 
from said input terminal by controlling said switches, 
and supplies said D/A converter with image data held 
by the other of the shift registers of a corresponding 
pair during the transferring of image data to the one of 
the shift registers. 

8. The liquid crystal panel substrate according to claim 5, 
further comprising a switch for selectively supplying a 
shifting clock signal to each of said plurality of pairs of shift 
registers. 

9. A liquid crystal device comprising: 
a liquid crystal panel substrate having: 

a drive circuit, to which N-bit digital image data is input 
(N is a positive integer), said drive circuit converting 
the digital image data to a voltage signal corresponding 
to one of 2^ gray scales and supplying the voltage 
signal to a signal line, said drive circuit having: 

a plurality of pairs of shift registers that latch signals 
respectively representing bits of the image data and for 
holding the latched signals; 

a D/A converter that D/A-converts the image data latched 
by said shift registers N-bits by N-bits, to generate 
voltage signals corresponding to 2^ gray scales and to 
supply the voltage signals to a signal line; and 

a switch group that selectively supplies said D/A con- 
verter with the image data latched by one of the shift 
registers of each of the plurality of pairs of shift 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of supplying said 
D/A converter with image data held by one of the shift 
registers of each of said plurality of pairs of shift 
registers when image data is latched by an other one of 
the shift registers; and 

a pixel area having: 

a plurality of pixel electrodes; 

signal lines that supply voltages to be applied to said 

plurality of pixel electrodes; and 
scanning lines for selecting pixels to which the voltages 

are applied, 

said drive circuit supplying said signal lines with voltages 

respectively corresponding to image data; and 
a transparent substrate having a counter electrode, 
said liquid crystal panel substrate and said transparent 
substrate being placed at a distance from each other, 
and 
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a gap between said liquid crystal panel substrate and said 
transparent substrate being filled with liquid crystal. 

10. The liquid crystal device according to claim 9, among 
switches of said switch group, switches other than a switch 
for transferring image data held by said shift register closest 5 
to said D/A converter being placed between said plurality of 
pairs of shift registers. 

U. The liquid crystal device according to claim 9, further 
comprising: 

a third shift register, provided corresponding to each of 10 
said plurality of pairs of shift registers, for latching 
image data; and 

switches provided between said third shift register and a 
digital image input terminal and between said third 
shift register and each of said plurality of pairs of shift 15 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of transferring 
image data to one of the shift registers of each of said 2Q 

■ plurality of pairs of shift registers after the image data 
to be transferred is latched by said third shift register 
from said input terminal by controlling said switches, 
and supplies said D/A converter with image data held 
by the other of the shift registers of a corresponding 25 
pair during the transferring of image data to the one of 
the shift registers. 

12. The liquid crystal device according to claim 9, further 
comprising a switch for selectively supplying a shifting 
clock signal to each of said plurality of pairs of shift 3Q 
registers. 

13. A projection display device, comprising: 
a light source; 

a liquid crystal panel; and 

a projection optical device that collects light modulated 35 
by said liquid crystal panel and projecting the modu- 
lated light in an enlarged manner, said liquid crystal 
panel including: 

a liquid crystal panel substrate having: 

40 

a drive circuit, to which N-bit digital image data is input 
(N is a positive integer), said drive circuit converting 
the digital image data to a voltage signal corresponding 
to one of 2" gray scales and supplying the voltage 
signal to a signal line, said drive circuit having: 45 

a plurality of pairs of shift registers that latch signals 
respectively representing bits of the image data and for 
holding the latched signals; 

a D/A converter that D/A-converts the image data latched 
by said shift registers N-bits by N-bits, to generate 50 
voltage signals corresponding to 2^ gray scales and to 
supply the voltage signals to a signal line; and 

a switch group that selectively supplies said D/A con- 
verter with the image data latched by one of the shift 
registers of each of the plurality of pairs of shift 55 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of supplying said 
D/A converter with image data held by one of the shift 
registers of each of said plurality of pairs of shift 60 
registers when image data is latched by an other one of 
the shift registers; and 

a pixel area having: 

a plurality of pixel electrodes; 65 
signal lines that supply voltages to be applied to said 
plurality of pixel electrodes; and 
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scanning lines for selecting pixels to which the voltages 
are applied, 

said drive circuit supplying said signal lines with voltages 

respectively corresponding to image data; and 
a transparent substrate having a counter electrode, 
said liquid crystal panel substrate and said transparent 
substrate being placed at a distance from each other, 
and 

a gap between said liquid crystal panel substrate and said 
transparent substrate being filled with liquid crystal. 

14. The projection display device according to claim 13, 
among switches of said switch group, switches other than a 
switch for transferring image data held by said shift register 
closest to said D/A converter being placed between said 
plurality of pairs of shift registers. 

15. The projection display device according to claim 13, 
further comprising: 

a third shift register, provided corresponding to each of 
said plurality of pairs of shift registers, for latching 
image data; and 

switches provided between said third shift register and a 
digital image input terminal and between said third 
shift register and each of said plurality of pairs of shift 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of transferring 
image data to one of the shift registers of each of said 
plurality of pairs of shift registers after the image data 
to be transferred is latched by said third shift register 
from said input terminal by controlling said switches, 
and supplies said D/A converter with image data held 
by the other of the shift registers of a corresponding 
pair during the transferring of image data to the one of 
the shift registers. 

16. The projection display device according to claim 13 
further comprising a switch for selectively supplying a 
shifting clock signal to each of said plurality of pairs of shift 
registers. 

17. An electro-optical device having a liquid crystal panel 
for displaying an image thereon, said liquid crystal panel 
comprising: 

a liquid crystal panel substrate having: 

a drive circuit, to which N-bit digital image data is input 
(N is a positive integer), said drive circuit converting 
the digital image data to a voltage signal corresponding 
to one of 2* gray scales and supplying the voltage 
signal to a signal line, said drive circuit having: 

a plurality of pairs of shift registers that latch signals 
respectively representing bits of the image data and for 
holding the latched signals; 

a D/A converter that D/A-converts the image data latched 
by said shift registers N-bits by N-bits, to generate 
voltage signals corresponding to 2^ gray scales and to 
supply the voltage signals to a signal line; and 

a switch group that selectively supplies said D/A con- 
verter with the image data latched by one of the shift 
registers of each of the plurality of pairs of shift 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of supplying said 
D/A converter with image data held by one of the shift 
registers of each of said plurality of pairs of shift 
registers when image data is latched by an other on of 
the shift registers; and 

a pixel area having: 
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a plurality of pixel electrodes; 

signal lines that supply voltages to be applied to said 

plurality of pixel electrodes; and 
scanning lines for selecting pixels to which the voltages 

are applied, 

said drive circuit supplying said signal lines with voltages 

respectively corresponding to image data; and 
a transparent substrate having a counter electrode, 
said liquid crystal panel substrate and said transparent 
substrate being placed at a distance from each other, 
and 

a gap between said liquid crystal panel substrate and said 
transparent substrate being filled with liquid crystal. 

18. The electro-optical device according to claim 17, 
among switches of said switch group, switches other than a 
switch for transferring image data held by said shift register 
closest to said D/A converter being placed between said 
plurality of pairs of shift registers. 

19. The electro-optical device according to claim 17, 
further comprising: 

a third shift register, provided corresponding to each of 
said plurality of pairs of shift registers, for latching 
image data; and 

switches provided between said third shift register and a 
digital image input terminal and between said third 
shift register and each of said plurality of pairs of shift 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of transferring 
image data to one of the shift registers of each of said 
plurality of pairs of shift registers after the image data 
to be transferred is latched by said third shift register 
from said input terminal by controlling said switches, 
and supplies said D/A converter with image data held 
by the other of the shift registers of a corresponding 
pair during the transferring of image data to the one of 
the shift registers. 

20. The electro -optical device according to claim 17 
further comprising a switch for selectively supplying a 
shifting clock signal to each of said plurality of pairs of shift 
registers. 

21. Electronic equipment including an electro-optical 
device, said electro -optical device having a liquid crystal 
panel for displaying an image thereon, said liquid crystal 
panel comprising: 

a liquid crystal panel substrate having: 

a drive circuit, to which N-bit digital image data is input 
(N is a positive integer), said drive circuit converting 
the digital image data to a voltage signal corresponding 
to one of 2^ gray scales and supplying the voltage 
signal to a signal line, said drive circuit having: 

a plurality of pairs of shift registers that latch signals 
respectively representing bits of the image data and for 
holding the latched signals; 

a D/A converter that D/A-converts the image data latched 
by said shift registers N-bits by N-bits, to generate 
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voltage signals corresponding to 2^ gray scales and to 
supply the voltage signals to a signal line; and 
a switch group that selectively supplies said D/A con- 
verter with the image data latched by one of the shift 
registers of each of the plurality of pairs of shift 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of supplying said 
D/A converter with image data held by one of the shift 
registers of each of said plurality of pairs of shift 
registers when image data is latched by an other on of 
the shift registers; and 

a pixel area having: 

a plurality of pixel electrodes; 

signal lines that supply voltages to be applied to said 
plurality of pixel electrodes; and 

scanning lines for selecting pixels to which the voltages 
are applied, 

said drive circuit supplying said signal lines with voltages 

respectively corresponding to image data; and 
a transparent substrate having a counter electrode, 
said liquid crystal panel substrate and said transparent 
substrate being placed at a distance from each other, 
and 

a gap between said liquid crystal panel substrate and said 
transparent substrate being filled with liquid crystal. 

22. The electronic equipment according to claim 21, 
among switches of said switch group, switches other than a 
switch for transferring image data held by said shift register 
closest to said D/A converter being placed between said 
plurality of pairs of shift registers. 

23. The electronic equipment according to claim 21, 
further comprising: 

a third shift register, provided corresponding to each of 
said plurality of pairs of shift registers, for latching 
image data; and 

switches provided between said third shift register and a 
digital image input terminal and between said third 
shift register and each of said plurality of pairs of shift 
registers, 

said plurality of pairs of shift registers repeatedly and 
alternately performing an operation of transferring 
image data to one of the shift registers of each of said 
plurality of pairs of shift registers after the image data 
to be transferred is latched by said third shift register 
from said input terminal by controlling said switches, 
and supplies said D/A converter with image data held 
by the other of the shift registers of a corresponding 
pair during the transferring of image data to the one of 
the shift registers. 

24. The electronic equipment according to claim 21, 
further comprising a switch for selectively supplying a 
shifting clock signal to each of said plurality of pairs of shift 
registers. 
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